(i9)tasfiJMm««nii8 
(43)iiiig^riaH 

2000 ^12 ^ 14 B (14.12.2000) 




PCX 



(10) SES^BBS^ 
WO 00/75103 Al 



(51) S[S4$K5JS': C07C 235/60, 323/60, 323/62, A61K 
31/195, A61P 3/06, 9/10, 43/00 // C07D 263/26 



(21) SR^fflliBS'^: 

(22) SESaiilQ: 

(25) SfSailKDSti: 

(26) SRS^gRCDSig: 

(30) fiffeSix-*: 
**H2jl 11/162235 
»#gg2000/l 57600 



PCT/JPOO/03707 



2000 ^6 ^8 a (08.06.2000) 



1999 *6 9 0 (09.06.1999) JP 

2000 #5 ^29 0 (29.05.2000) JP 



(71) mmx(mm^t^<±x(Din^m\z^i^r): s» 

SJHtt^^tt (KYORIN PHARMACEUTICAL CO., 
LTD.) [JP/JP]; T 101-0062 SSSTftBaEttEBK)^^ 
2Ti5»16 Tokyo (JP). 



(72) 
(75) 



(NOMURA, Masahiro) [JP/JP]; t 329-0101 1^ * li 
TtUS 8 H^SBrX 536607-7 Tochigi (JP). 
(TAKAHASHI, Yukic) [JP/JP]; T329.0101 ffi:WRTU 
«»»*Br:fe?a5982 Tochigi (JP). fflaiCglS (TANASE, 
Takahiro) [JP/JP]; =f 329-0101 m^^T^H&S 
Br S 534657-9 Tochigi (JP). gJfeai^ (MIYACHl, 
Hiroyuki) [JP/JP]; T347-0063 iiiS.^n^m^X^iKT 
1676-41 Saitama (JP). ft (TSUNODA, Masaki) 

[JP/JP]; T344-OO62«3E»S0SPmttBm2.2-2 U 



/N*—- K> y>201 Saitama (JP). #Hi§a(roE, 
Tomohiro) [JP/JP]; =f 306-0023 3?l)Slt^)5IrP*»r 
1-2-1 ^ -r * >X-7 > V 3 >407 Ibaraki (JP). tt±5g 
- (MURAKAMI, KojO [JP/JP]; T329-0025 
Ujmra^ir 63356-1 Tochigi (JP). 

(74)ftaA:#S± jS(MINOURA,Kiyoshi);T 
102-0073 Km»T«EEAS*3TB2S2# :^se 
JU7B Tokyo (JP). 

(81) J§^Sr®rt;: AE,AL,AM,AT,AU,AZ,BA,BB,BG, 
BR. BY, CA, CH, CN, OR, CU, CZ, DE, DK, DM, EE, ES, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, 
MK. MN, MW, MX, NO. NZ, PL, PT, RO, RU, SD, SE, 
SG. SI, SK, SL, TJ, TM. TR, TT. UA, UG, US, UZ, VN, 
YU, ZA, ZW. 

(84) (Jtk^)x ARIPO if$|^ (GH, GM,-KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), a-^ i>7*»it (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Q 
(AT, BE, CH. CY, DE. DK. ES. FI. FR, (56. GR, IE. IT. 
LU. MC. NL, PT, SE), OAPI (BF, BJ. CF. CG. CI, 
CM. GA, GN, G W, ML. MR, NE. SN. TD^tTG). 

2:S:^=3-K&U^ffi(7)BSI5lcot>Tfi. 



(54) Title: SUBSTITUTED PHENYLPROPIONIC ACID DERIVATIVES AS AGONISTS TO HUMAN PEROXISOME PROLIF- 
^ ERATOR-ACnVATED RECEPTOR (PPAR) Of 

< 
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^ A^^^gSy^^^ /P pable of binding as a ligand to human peroxisome proliferator-acti- 

O *'"Pjr H jC J ioH vated receptor or (PPARa) to thereby activate the receptor and thus 

O H*"^'^'''^^^ showing a potent effect of lowering blood lipid (cholesterol and neutral 

^ lipid) levels. Substituted phenylpropionic acid derivatives represented 

^ by general formula (1), pharmaceutically acceptable salts thereof and hydrates of the same, and process for producing the same. 
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0^ m m 

T::S~7. h . h PPARaT-f V 7 ;r - A l;:^-r 5 T X h t 

J ^ h*§^i*:^-9-^ Y^n^m}Ln^w^n^m^7^- f^- 
m!i^^^<&M{c1--g,Ho0T-r V7^-A(aM^/?(X{i(y)M^7 
M)7!)5t h ®KFt!J®T-[s)^^tlTV^S(Proc. Natl. Acad. 

Sci., 1992. 89> 4653)o C CD PPARa (ifllJK^® ^-fbt^OlS l^fF 

(Endocrinology, 1995, 137, 354). HM^® f^^^^J!Sl*l^^llC II 

^■r?)?ifE^ m7L\tT'y)\^ z^k^m,m%. mmwm^^ yn^m. 

■rST^U ?K|ie(AKAIKCIII)jtfE?CD^3i<&E'^^tZ^J^ bTV> 
So PPAR/?(i#)li|ffl|jS^ft''i:^h UT^<*:p«3#$II^{C#ja6tJ{3^3EiU 

T V>-So5g^-^,-e{i PPAR/ff ®5feS6^Ba^COI.^T^i^0^T*$) ^oPPAR 
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(J. Lipid. Res. , 1996, 37,907)o d CDii (3 PPAR T -I" V 7 ;t - A 
y) ( J. Biol. Chem., 1998, 273, 29577). PPAR g (Z)ygt£-fb ^Jfll^g^M 

u:^7-v-)i^i&yi^mi^m < s y. ^ ^ > ^mmx itmmmmm 
ppARa a m.n'^'^ (Dm%\xmm'mm.m\zmt ^\^mikxf%m^^ 

m.<Jimn}LOmt> *)^%^^ts PPARal^tZ t h © PPARa U ^ij' > K 

h Lxmmm^{.\i h ppARa ^fstt^fb s^b^ti<feiij^-rsc ^ 

{±7^7^ Y ym.(DiXm^X^^ LTB4®ftfetC^> h ^ D- A P-450 t J; 
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x^ziity^ ^iZ 8-HETE . 8-HEPE mifim^^tlX^^^ 
(Proc. Natl. Acad. Sci., 1997,94. 312)o L*^ L C tl ^ ® F^S-I^©^ 

M'm^Ti'fm^^T?><\:^mt[yxm^&mm-^ W098/28254 

Ai-Y^-X^-Wi-CHj-CH-COjR^ 



^LTv^T*)^i^j^^iS[i*^f,8©7';i/^;u^.T^;i/^;i/SX(iT 
PPAR a ^ ^fS<4 , ^ ^ rStS-fb ffl ^ Wr S 3 (i 13 M ^ n T v^ ^^ o 



(A) 
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-IS^(B) 




(B) 



&m!^m^jkm Bs 63-91354 ^ i lU ^tf^mmm^^^ iz. 

-^iC(C) 



wo 00/75103 



PCT/JPOO/03707 



5 



A— (CHj)ni— O 



(CH-)n-COOH 



OR 



^ it-fy Jly^^^i^UmT Jly^Jl^m^lt:b )l7n^i^i&mT 

* ;i/ ; ^' ^ ;i/ IS T ;i/ ^ ;i/ S ^ ^ ) ^ -r ) T' m ^ n § ^ t? |g 
TUS5227490 ^ ( p< ;i/ ^ ^iC^^fc ) fC. 



U - ;i/ 4^" ^ V , C-c T ;ni i> ^ , ;i/ 4^' V Cq-b ^ 
T ;i/ ;u ;^ ;i/ ;^ - ;i/ Co-e T ;i/ ^ ^i/^. C0-4 t ;i/ ^ ;i/ t ^ y Co-s t 



Z Y 



X 
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y Co-6 t;i/^;i/S.c,-4 >fj;i/Jt^T;i':3 z^.^r )\/^5L\t^\ u ^ 
Co-6 T'^i^^i^i^^. m^m^^LX\^x^^\^ c,.6 

^.CH=CH S.NR^CS U^Y ^SJliX fi^S ^ ^ b T V^ T 

Ci-10 t;i/:^;i/^.C4-8 ^ dt;i/^;i/MsT C0-3 T;i/:^ir 

;i/T u Co-3 /';i/^;bSxCo-3 7';i/^;i/T u C0.3 
5K-;i/SsCo-3 :?^>'i/^;i^T »; C0-3 ^ v*!^ >b :^ ^ t ^ KS. 

Co-3 T;i/:^r;i/7' U -;i/;r^i>' C0-3 r ;Vdr;i/S. CONH ^.nhco S3i{± 
(CH2)m-Q-(CH2)n «(<B Q >?P ^ jltt'tb^ 1 ^ 3 

DM^^^tf 63.8^^^^^^^ L^m n {i 0 e> 4 T* 
^S)^^U^Z NR^RS^ (ii b^R" a: RMi[il-3i{±ffiM^di oT7jcm 
m^^C,.6 t ^) —)V c,.,o 7';i'^;i/S-t: 7';u:^r;i/S{i^B 

f:^3^{i C1.4 ^ ;b Co-6 b K o dri/;i/ 

DM^^&^tf 4-9 O^T-g^^^nT V^T^)m 

{3±Tfij^s<&;& bt v^T ^Mv^T ^ J ^^■■f ^tsT K ^ mmm 

^tJ*5t h PPARa^■erfS^4s^^fS^4'^b^^ffl^^1-^^i:{ii3M^ 

tLT V^ o 

PPARaf^i&f-^ffl ^|g^ bt V^ :g)iKfl^{C|| bTtt^ PPARa;&t>* PPAR 
y Wmi'^m^M't ^it^^ h \.xmn&^^^ W097/25042 ^(;; ^ 
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(E) 



o 




fPkRai'fmi'fm^^t^^t^mt Lxmm&m^^ W097/36579 

-SS^ (F) 



o 




(F) 
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® ^ BTo ^ ± M t tX T V ^ § o 

m^ti§ifMSfi^7 a:-;i/7-D \^:t ymmmii^-^mtirz t h ppARa 




(!) 



(Di&mr 2,2,2- h y :7;l/7^D i 3 

t!j 1 4 (DUWlT 2,2,2- h >; 7 O Ji ^ 
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M <4 i*: S t>' ^ ® fl ^ tl (± -r ^ T 3 O ^ 0 15 H P»il {3 $ tl -2) 

0 T- ^ § o 

)fex;^7^;i/B^#:J?i;r^itV^ U i-* y > li ^i*: & ^SiJ ^ 31 (i ^ D 

1 3 ©^j 0As^{f ^ tl5o 

'■MD>:f>M^j ^(i. 7>;/^/i^. ^^/M^. :^^M^> 
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Do 




(S) 

o 9 




(lb) 

;^ ^- A 1 



o 




(lb) 



wo 00/75103 



PCT/JPOO/03707 



11 




o 



V 



OR' 



(6) 



r2 



^tJ^JgS#ffiTi^ffl^-i^?)(WittigSi?&3^(i Horner-Emmons S ; 




P) 
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(4) 




(7) 




(5) 



l^^. r\r'',r\r' liluSioDii D ] ■7:m^ti^it^'^cD COOr' 
^-X^CDWittigSjJ&XliHorner-EmmonsS^&tt7=- h^h KD7 

§o t VXit-20''Ciy> ^ 150°C{3T, ^fillzii O'^C^iP 50°C 

AT- ^ K^®^^4'7j<^J± 98.1kPa;{)^ ^ 491kPa T- HH f C h A^T- 
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^(Dmm^. mmt Lxmx.it7kmiti- h u AcDx^urjiyii u 

^JiTK^'fbtls Tk^'fb::^ h U «> A © J: o ^S: T * U ^JSTjc^'fb tI^ 
J^^:^ U A^0T;i/:;b 'J^ffij^^m^ X(it:';S/*>s h>;x^;i/ 

X^ 

i:] )i^^>mi^(D^i^xR)iB^nom^i.zitm^t^^ ^ o □ 

ili^^J^ \^XiimXitiyi^^n^^iy)Ui3)U7r^t^^ $ hM-[3-(S^ 

> ^ X ^ ;i/ , 7 - ;i/ 1; > ^ T i/* K . * ;i/ ^^ - ;i/ ^ ^" v - 
;i/^As^{3f LT {i«?!j;itt'7jc^^b:^ h V 't^ m.cd X o 

mti^Xlt N- 1 K o V > V h r V - ;i/ . n- h k n v 

^ K-^ 3,4->^ t K D-S-b F D ^>'-4-:t^ V -1,2,3-^ > 

h 7 > m a^m^-f ^ h ^ o Kjit^um t Lxit-zovi?^ mv\z 
Xs ttfmizi^ ov-fy^f^ bo'c X mmt ^ z tt^x§ 
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i)X'^ ^ (X^-A 2) o 




(5) (lb) 

;^ ^- A 2 



ttJ^t>io. -m^ (lb) 
o o 

(8) 




I 4 



V 



OR- 



(6) 



\ 



»2' 



i^^. r'\ r\ X (ifijiaioji !9 ] xm^fi^it-^m^mm^^T 

f^ffl^-B-?)(WittigSj;£;3^{i Horner-Emmons SJ^^ ; ^£xe)c: i: {3 
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(9) 




(5) 



T*t2>(X^r-A 3)o 




(12) (Ic) 

7.^ — A 3 
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(Ic) 



bT ^^T ^)al^^>e^*;^3^:^f>^^^ Us R^' liJ^^l^t 1 A* e> 3 



o 




(10) 




(11) 



5C(13) 

r2"h (13) 



wo 00/75103 



PCT/JPOO/03707 



17 




(12) 



M^I#^£T^ ^h^t:KD7^>, 

N,N-^:^^ 5^;i/^;i/AT ^ K^0?ii^«4'7j<mjE 98.1kPa A^e> 
491kPa T?||Jfg-r § d h^s-e t -So tbXlt OVt^ ^ lOO'C 

Meerwein arylation ^Jit'ltWiW.^ ^i\:i7KMW.^ (D J\ u ^ y^itykM O) 

m^tm(i)^ (Dm-mmm^m ^ ^ z tiz ji ^xmmt ^ z ti^x^ 

^ c ^ *s r- ^ ^ o 

'j^M7J<m'^b^^^ TK^^b-:^ h A® J: a 'j^Ji7jc 

^^btix >; •> A^® t;u:*7 u^M^^^m^^ffl v^m5g•ri) 
^o^M.m.^^\zx%mt ^ z tij^x § -So 

^ + X ^ 0 S jj; (± ^ H X a CD S ifS il M ® ;^ fife { I T ^ Jffi f -5 c: 
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— h 4 




(Id) 



wo 00/75103 



PCT/JPOO/03707 



19 




(14) 



oz 



(22) 



;uST' ^ D ^ Ztt h >; ^ ^ ;i/ ^> s t-^^^^ ;i/ p< ^ ;i/ u ;i/ 

(Tetrahedron Letters., 1997, 38,2645;^H — X^) Zt[Z^K> 

O R'O 

" ^ -OR* (15) 





OR' 



(16) 



CScf'x R'"',R',R',R'(imiiin®3i ti ]"t-m^n2>'fb^tl{c-'ISiC(7) 




(7) 
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O R3 O 

OR* (17) 

R* 

[^ff. R'"',R',R',R'(i|ti5ti®ii ^ ] r- ^ ^ ^ -fb^tf© COOr' g|3 

^ + -x^®S/^;ii> s^*^ □ o p< ^ >^ 7^ h ^ b K D 7 ^ >. h 

^* s> "^7 A T ^ A t' h U :7 ;i/ :t D ^ ^ > ;i/ ^ ^ ;i/ 

m-t=-:r.m(DRm\tm:^j:-m(^Rf^^tmm(D:^mizxmmt^z 

(Dl3m\,zxmM-t^zht)^X^^o 

^tz±.%^~^^{U)X-^^%-^r^'^Ui\^^mtmx.\t\^Xy(Dl5'^ 
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— K 5 



o o 




(la) 



(Di&mT Jl^Jl^m^ 2,2,2- h U 7 D x5=■;^S^ j^^^ 1 ^ 3 



wo 00/75103 



PCT/JPOO/03707 



22 



t^^ 3(D^g;^r;i/3 3po/^^^-^]-e 




(2) 




O 



(18) 



^ (S)-4-:7 in - ;i/-2-;t V* 'j >-3-^ ;b^^©ilfe^gB 



(19) 
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(7) 





(2J) 



[i^cf^. R\R',R'st>*Xp{iHuM©fit) ]'^^^ti^^h^m(D COXpgP 
^cD^^^Icf. ^SIBIi^ i: b T (i >^-n-7'^ U ;i/ h 

^ g ^ o 
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7. ^-A 6 



o o 




(la) 



©i£l5T;u:^;i/Ss 2,2,2- h <; 7 ;i/:t d x^;i/S, 1 ^ 3 
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-^iC(le) 

o 



o 



OH 



^(25) 




(23) 



[^ctJ. r\ r\ R'{iBUiiiE®M D ] ^-^5^(24) 

Xp' — H (24) 




(25) 
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o 



o 




(26) 




(23) 




(23) 
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U f- A V V r P f ;i/ T ^ ]^ (D U^mr ^ K s i- h ^) 0 

i^m^ifm^"^^ ztiz^y) mmt^z tifir'^i>o t b 

tt-20°CA^ e> 100°CICT. $f3i{^(i 0°C;i)*e> 50°C T "T § C ti^ 
T-t So 



o o 




(la) 
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N 
H 




(la) 



^ftS^^^fc{igi^S?&^ bTV^T itS^^ 

(Dj&my 2,2,2- h »; n ^mm. li^^ 3 



U t^y >-3-'f (R)-4->f V tf ;i/-2-:t =^it y U s^y >-3- 
^ (R)-4-7 :n-;i/-2-:t V* U >^ y >-3-'i' ;i/^^£Dlfe^SH 




(27) 




(30) 
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29 



o o 

Xp" (28) 




H 



2 „4 



(29) 



HO 




R2 H 



.2 ^4 




NH, 



(7) 



xa) .f#^nfe-^i^(26a) 



(26a) 




[^^. r',r',r':R?>' Xp"ttti)i^®ii D ]T'^^ix-S^b^tl® COXp" 
^^-9- V^O^^^Iit-JMSh UT{i^iJx.«7j<^'(b:^ hU'i^AcDcfcd'EC 
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f - A ^ V 7* D 1^ ;U T ^ K s :^ h U A b* 7. ( h V ?^ ^ 0 Jl) 

AT ^ K^cDi^i^cfTK^jE 98.1kPa ^ 491 kPa X%mt^Z. 
sec iZXmMt ^ Z tifiX ^ o 

RjiB^mmmj tLxitmi^ih!^. mmtms mmyk'm. 

;i/7j^;i/AT^ K^cD^i^ft'. bT^Jx.fiTKm'fb-:^ h »; "t^ a© 

<fc a >; ^M7jc^'ft;tJs 7k^<b■:^ hU'^A©J;a^i:7';i/:b'; 

:^3;i/5ji>^i*:® ^^-t'Sj;&=&^f a:^^{cjim'fb^ ^ b ^ n d 
##^ET^SIg-r^ 3 ^ AST- ^ 
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Ml tLXit N-h K P ^ > h U T N- h K D :Jlr ;^ 

^ > ■1' ^ K 3,4-v h K D-S-b K o dp -4-;?t- ^ V -1 , 2, 3-^ > 

'fb';f-'i7A^ji^'fb7Km®rI^t!^:«)5fflt^^n^o Sii&^a^h bT 

ii-20''CA»e> loo-ctiT^ ^fiiitiii cc**^ 5QVi,zxmmt^z ti^ 
i^mm 1) 

T;i/iJ>#BimT{^T7Xm'fb^ h U A(214mg, 5. 35inmol ) >^Ji^7jc 
7^h5tKD7^> 10ml iZ5i?S bTKi^ U;t:o h 'J 2-Jr^;^ 4^ 

y h (1.34g, 5.31iniDol) ^JKStK h ^ t K D 7 ^ > 20inl 

2-p< V^i^'^B.^m.^yiy )\y{^%m 3 ; 1.44g, 5. 33mmol ) <£fl^7j< 5^ 
h^t:KD75> 25ffll (3?g:6^ b?iT b/io r^TiSsI Tm^^at* 4.5 
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M»^#f1ii m/z 368(MO. 

Ji5=-;i/(4.00g, 10.9mmol y — ;i/ 200ml izm 

iJ^L. m^^'y ^ AmWm\imiiAOs)^mx.. 353kPa iZX 

mvx 3.ogim)(Dm^it'^m^mm^m^m t vxmtzo 

mm^mm m/z 280(M^); ^H-NMR (400MHz, CDCI3) dO.93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.52-1 .59 (IH, m), 1.59-1.70 
(IH, m), 2.55-2.61 (IH, m), 2.76 (IH, dd,J = 14.2, 6.4 Hz), 2.92 
(IH, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(IH, d,J = 8.8 Hz), 7. 38 (IH, dd,J = 8.8, 2.4 Hz), 8.00 (IH, d, 
J = 2.4 Hz). 

(mmm 2-6) 



<^ i> 
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R' 




2 


CHa 


OCHs 


C2H5 


266(M*) 


3 


/7-C3H7 


OCHs 


C2H5 


294(M*) 


4 


OCH, 


OCH3 


C2H5 


282(M^) 


5 


OC2H5 


OGH3 


C2H5 


296(M^) 


6 


OPh 


OCH, 


C2H5 


344(M^) 



2-x^;i/-3-[4-^ h ^r->-3-[N-[r4-( h U y ;i/ ;t P p< 5^ ;i/ ) -7 am ;i/ ] 

3-(3-*;i/7^*dr i/-4-^ h 7 - ;i/)-2-x^;i/7'0 If :^ >^ji 
5";i/(5.00g, 17.8inmol)<&flJfc7Ki^ ^ D D p< ^ > SOml tCv^M b^ -10°C 
A*e)-15°C{I^^£P bfeo Iti^T h U X5=-;^T ^ >(6.21ml, 44.5inmol) 
^m^tzo ^ o Pj^^x.^;i/(1.86inl, 19.5minol ) JI^S7J< S^* ^ P 
P ^ ^ > 10ml izmmtmT Itzo -10°C-r* lO ^It^f ^ 4-( h :7;i/ 
;t P ^ f-;i/)^> ^ >(2.51inl, 17.8inmoi)^JiJfe7X^'^ P P p< 

> lOmI tZ?t^L?iTbfeo 

-io°CT- 3o^itJ4^ft^ia{::T immmwb-mmmLtzo ^jit^m 
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^^^BtLXmtzo ife.-^ 77.5- 79.5°C; 

nm^mm m/z 437(MM; 'H-NMR (400MHz, CDCIs) 60.91 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.51-1.69 (2H, m), 2.54-2.61 
(IH, m), 2.75 (IH, dd,J = 13.7, 6.8 Hz), 2.92 (IH, dd,J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (IH, d, J = 8.8 Hz), 7.25-7.28 (IH, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (IH, d, J = 2.4 Hz) , 
8.30 (IH, t, J = 5.4 Hz). 

immms-m 



<m 2> 
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O 












^ R2 







R* 


R* 


R« 


M^«f{i (m/z) 


8 


4-CF3 


CH3 


OCH3 


C2H5 


423 




9 


4-0CH2Ph 


CH3 


OCH3 


C2H5 


461 




10 


4-OPh 


C2H5 


OCH3 


C2H5 


461 


»*) 


11 


4-0CH2Ph 


C2H5 


OCH3 


C2H5 


475 


01*) 


12 


4-Ph 


C2H5 


OCH3 


C2H5 


445 


(ft) 


13 


4-CF3 


OCHa 


OCH3 


C2H5 


439 




14 


4-0CH2Ph 


OCH3 


OCH3 


C2H5 


477 


(«*) 


15 


4-OPh 


OCH3 


OCH3 


C2H5 


463 


»*) 


16 


4-Ph 


OCH3 


OCH3 


C2H5 


447 




17 


4-OCH3 


OCHa 


OCH3 


C2HS 


401 


»*) 


18 


4-CF3 


OCjHs 


OCH3 


C2H5 


453 


(M*) 


19 


4-CF3 


OPh 


OCH3 


C2HS 


437 





immm 20) 

2-ji^;i/-3-[4-p< h ^->-3-[N-rr4-( h U 7 p ^ ^ ;i/ ) 7 xii;i/3 

2-ai^;i/-3-[4-p< h :^S/-3-[N-[[4-( > U 7 □ ^ ^ ;u )7 :n n 
] ^ ^ ;i/ ] * ;i/ ^ ^ ;L/ ] 7 X ::! ;i/ ] 7* D :t > ^ 31 ;i/ ( 1 . 26g, 
2.SSmmol;mMm7 ) i: ^ / - ISmK lmol/1 7K^<b h U A 
7X?§M 15ml ^rI^U.50''Cr- 4 ^^jtll^^SiJ&^S^METM^ Ufco 

^ 1.26g (95%) ft feo 

Hl,R^ 144.5- 146. S-C; Mm^mm ffl/z 409(M*); 
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Ttm^^nm c2,H22F3N04 (409.40): 

nYWW. C, 61.61; H, 5.42; N, 3.42. 

C, 61.48; H, 5.40; N, 3.41.; 
•H-NMR (400MHz, CDCI3) (JO. 96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, in), 2. 59-2. 66 (IH, m), 2.77 (IH, dd,J = 13.7, 6.8 Hz), 2.96 
(IH, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (IH, d, J = 8.3 Hz), 7.29 (IH, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (IH, 
d, J = 2.4 Hz) , 8.32 (IH, t, J = 5.9 Hz). 

(mmm 21-31) 

mmm 20 tmmiz Lxm. 3 (D^t^m^mtzo 



< 



3> 
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J R' 














21 


4-OCH2Ph 




OCH3 


127.0- 


"127.5 




mmm. 


;C72.46.H6.53.N3.13 
;C72.30.H6.55.N3.14 


22 


4-Ph 




OCH3 


158.5- 


-159.5 




~i ^ tr^ 


;C74.80.H6.52.N3.35 
;C74.87,H6.63.N3.34 


23 


4--0Ph 


C2H5 


OCHa 


127.0- 


-128.0 


C28H27N05 




;C72.04.H6.28,N3.23 
;C71.86.H6.3nN3.21 


24 


4-CF3 


OCH3 


OCH3 


161.0- 


163.0 


C.oH^FjNO, 


■kJ_ 


,C58.39.H4.90,N3.40 
.058.35. H4.82.N3.49 


25 


4-OCH2Ph 


OCH3 


OCH3 


136.0- 


138.0 C^fiHa^NOe 




C69.47,H6.05.N3.12 
C69.38.H6.09,N3.16 


26 


4-Ph 


OCH3 


OCHg 


1 76.0- 


178.0 






C71.58.H6.01.N3.34 
C71.56.H6.15.N3.36 


27 


4-OPh 


OCH, 


OCH3 


137.5- 


139.0 


C„H„N06 




C68.95.H5.79,N3.22 
C68.74.H5.80.N3.23 


£.0 


A r\ ui 

4 UOn3 






128.5- 


129.5 


C2„H„NOe 


^ W /iS . 

pT -P- lli. ; 

mmm-. 


C64.22.H6.22.N3.79 


29 


4-CF3 


OC2H5 


OCH3 


146.0- 


148.0 


C^.H^FaNO, 


t^um-. 
mmm-. 


059.29, H5.21.N3.29 
059.04, H5.10.N3.33 


30 


4-CF3 


CH3 


OCH3 


155.0- 


156.0 


C20H20P3NO4 


mmm.; 


060.76, H5. 10, N3.54 
C60.77,H5.12,N3.57 


31 


4-CF3 


OPh 


OCH3 


141.5- 


143.0 


C„H„F3N05 




063.42,H4.68.N2.96 
063.25, H4.70,N2.93 



(#%^J 1) 



5-:^;t/ ^ ;i/-2-^ h ^->-N-[[4-( h U 7 P p< ) 7 x ::i >>U 3 ^ 5^ 

[^^Jx.{f E.J.Wayne J . Chem. soc. 1022 (1922)] (D 

5-^;b ^ ;i/-2-p< h ^ iy^M.Wm(4.05g, 22. Smraol ) ^ i^' ^ P o 
> SOffll izmm UtK^^ t/io ^t#T h :r.^ )IT ^ >(7.94inl, 
56.2mmol)^ JQX. /io ^(C ^ P P J^^ Jif-;i/(2.44ml, 24.8mmol)^5!lP 
X. 10 ^tiif^ 4-( h 'J 7;i/:tPp<^;i/)^>i/*;U7'^ > (3.31ml. 
22.5inniol)^?^T L-mmW L tz oKl^'^m^ ykm'l^myk^.mi' h V 0 
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nm^mm m/z zziw). 
(.%mm 32) 

2-^ h:^->-3-f4-^ h jr->-3-rN-[[4-( N U y )Vir u ;^ ^ )\/)y ~ 

2-( h ^ i/ 4^ i; ;i/ )-2- ^ V ^ i/ :^ )\^ (265iDg, 
1.10miBol)^J!Ji7j<7^ h -7 h K o 7 ^ > 3ml n >||H^ 

T*^X^^«J*T:^J A t- 7* h =3F K(123mg, 1 . lOmmol ) ^ 30^ 
Jti^iitfeo N-[[4-( h U 7;l/;to^5";l/)7:^:=:;^]^^;l/]-5- 

5^^;^ ^ ;i/-2-p< V ^iy^>XT K h*(338mg, l.OOmmol) ^m.ii^y' V 

5 b K D 7 ^ > 2ml \zmiy^ \^m^fzo mmzx 1 mmm.n\^fz'^K 

DT h 7 >f -(?§m?t n-'N^lt > : |^^J^5=-;i/=3:lv/v)lC 
xmmhs 330mg(78S5)(Z)^M'fb^^ ( - fii^^ (3 111" ^ ^M^^^i*: 

mm.^mm m/z 423(mo. 

(^5lS^?y33) 

2-p^ h ^->-3-[4-^ h dF-i>-3-[N-[C4-( h ';7;i/:tP^^;i/)7:n::i 

;i/ ] p< ^ ] :^ ;i/ ^ ^ ] 7 X - ;i/ ] 7° P h: ;r > ^ f- ;i/ 

2-p< h^S^-3-[4-p< h ^i>-3-[N-[[4-( h U 7 o pi )7 n: 
- ;U ] p< ;!/ ] ;i/ 7\* ^ ;i/ ] 7 X ;i/ ] T ^ U ;b ^ 31 ;i/ (150mg, 
0.354mmol)^ x ^ y 2.5ml IF h v t K D 7 ^ > 2.5ml ^rl 
^bs lOS^/^^i^r^ Aaj#^'|4j^(30mg)^iJ0;t^ ^iStlT 7.5^^S 
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mm^mm m/z 425(m*) 

2-^ h =^->-5-^ h D-N-[r4-( h U Pp<^;i/)7 
^ > X 7 ^ K 

[^JiJxt^De. Paulisi5.> J. Med. Chem. 1022 (1922)] ® 
2-^ h :^S/-5-- h o $m#^(9.00g,45.7miDol)^ ^ D D ^ ^ > 
450ml tC^^^U. h U iii^;!^^ ^ >(8.11iDl,58.4mmol)s ^ u u mm 
xf-;i/(4.70ml,49.3mmol)^Sn^Mia(::T 45 Ufco 4- h 

U 7;i/:tD^^;i/^>i;;i/7^ ^ >(9.59g,54.8mmol)^?iT b 30^^ 

A-v^mLmmhtzo mmm^mm^^^^i-^n^mL. 12. 5g 

;i/T*S^^ 2.13g ^mtzo ^Wr 14. 6g (91%) 

mm^mm m/z 354(M*);'H-NMR (400MHz, CDCI3) 64.09 (3H, s), 
4.75 (2H, d,J = 5.9 Hz), 7.11 (IH, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (IH, br s), 8.36 (IH, 
dd, J = 8.8, 3,0 Hz), 9.12 (IH, d, J = 3.0 Hz). 

immm 34) 

5-T ^ y-2-.^ h ^ v-N-r[4-( h U 7;i/;r P^f-;i/)7 x::i;i/]/5^>)l/3 
^ > X T ^ K 

2-^ |.:^.>-5-- ). o-N-[[4-( h V 7;i/:tD^^;i/)7:iin;i/]^^ 
;U]^>XT ^ K(14.6g,41.2mmol)i:i^^x5^;i/ HBml ^rl^ Lsl0% 

^^"pi^^ hmnm^m(2.eg)^mK.muizx smmmwLtzo mm 
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nm^^m m/z 324(M*);>H-NMR (400MHz, CDCI3) (5 3.87 (3H. s), 
4.72 (2H, d, J = 5.9 Hz), 6.80 (IH, dd,J = 8.8, 3.0 Hz), 6.83 (IH, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (IH, 
br s). 

2-yp^-3-[4-p< h :»^-3-[N-r[4-( h U Pp< ^;i/)7 

5-T^y-2-p< h =^^>-N-[[(4- h U 5^;i/)7 xn;i/]p< 5^ 

^ K(7.00g,21.6mmol)^ T-fe h > 85inl RV^ ^ — )\y 

34ini ^m^b7K}^Ltzo mnr mM:it7kmm ii.Bmu mmmi- h 

U "i? A(1.65g,23.9mnol). 7jc 6.2ml ^iP;t lO^mnLtzo ^iC^fi 
X T ^ U ^ ;i/ (13.4ml,128mmol) . m M 

(i)(4i6mg,2.9iminoi);&ip^fco 3 0 ^mw^^mmmmyi^mi' h V ^ 
m7i^xm^mm7k^m-^ i^^^y i.x^m vmmLtzom^m^ n- 

Wm^^m m/z 469(M*);»H-NMR (400MHz, CDCI3) 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (IH, 
dd,J = 14.2, 9.3 Hz), 3.53 (IH, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J- 5.9Hz), 6.91 (IH, d, J 
= 8.3 Hz), 7.32 (IH, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J = 7.8 Hz), 8.11 (IH, d, J = 2.4Hz), 8.30 
(IH, br s). 
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(mmm 36) 

2-ji^;i/5^;t-3-[4-pt h ^ ->-3-[N-[ [4-( h U 7 □ ^ ^ ;i/ ) 7 x 

2-7P^-3-[4-^ h ^>-3-[N-[[4-( h g7;u;tn^f-;^)7x- 
;i/ ] ^ ^ ;u ] 7!j ;i/ /-^^ ;i/ ] 7 X - ;i/ ] r D t ;r > ^ 5^ ;i/ 

(l.OOg,2.O5infflol;^M0iJ 37)^ 56ml ^^i^b> MifT:^ 

h U '!7 K(268ing,2.55mmol)^&SD^ 1.5 ^^iPH^iiilS 

mm^mm m/z 324(M*);'H-NMR (400MHz, CDCI3) (J 3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (IH, dd,J = 8.8, 3.0 Hz), 6.83 (IH, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (IH, 
br s). 

mmm 37-38) 

mmm 36 tmmiz ut^ 4 (D^t^m^mtzc 



<^ 4> 
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O 





















mitm 






R* 


R^ 


KS^ftffi Wz) 


37 


4-CF3 


SPh 


OCH3 


C2H5 


517 (■*) 


38 


4-CF3 


SCHsPh 


OCH, 




531 (MO 



{mmm 39-41) 

^JIH^J 20 ^isj^f:: UTS 5 cD^b^tJ^fffeo 



<^ 5> 







0 

























R' 




R* 




use 




39 


4 


-CF, 




OCH3 


155.0-157.0 


C„H„F3N04S 




;C57.13.H5.02,N3.17 
;C56.79,H4.89,N3.15 


40 


4 


-CF3 


SPh 


OCH3 


130.0-131.5 


C„H„F3N0,S 




C61.34,H4.53.N2.86 
C61.08,H4.45,N2.82 


41 


4 


-CF3 


SCHjPh 


OCH3 


Foam 


Cj,H22F3N04S 




C62.02.H4.80.N2.78 
C62.39,H5.03.N2.72 



3) 
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5-4^ ;i/ ^ ;i/-2-^ h ^ v^B#^(1.76g,9.77minol).^> v;i/7*D 
^ K (1.26ml, 10. 3iniDol)> ^7J< ^ * U -i? A (2. 94g, 29. 3inDiol )>S t>* 
N,N-S^*^ ^ K 40inl b^lStC T 4^^m#^^?i 

M7j<?^^:f h u •>AT-|£^bigi^b.5-4^;u$;i/-2-p{ h^i^^Bm 

m&^^m m/z 270(MO;i!!.'S SS.S-Sg.S'C. 

S-^;^ ^ ;i/-2-^ h :Sr^>^m#^^>i^*;Kl.l0g,4.07inmol)^p< ^ 
/ - )l aOml ^ri^b. TK^^it^TTKm^b^'t?^:^ h U 'j7A 
(155ing,4.10mmol)^'>»f ojpjtfco 7K^T 2 mmmW'^y^7K^ iz 

imoi/1 J^^"^^i4i: b. mm^^^^ji^x-miULfzo mmm^Tk. 
mm:^i^7k-^m.BmM7kmmi- h ^^r-^m Lrnrn ba.iig(99%) 

d:i>z 5-b h* D ^ p« 5^;i/-2-^ h ^^sms^'^> ^'^i^^^-fb^ 

f-l/> lOOml ^rM^b. 7K^mWy^') >(660ml,8.16minol):Rt>' 
m7kmM (460nil,4.88minol) > N,N- i/* p< ;i/ T ^ y f U > 
(25mg,0.205mmol)^iPx.-B^Bjt#bfco S/iSrt^ lmol/1 mm. 

Ka^lffli m/z 314(M*);'H-NMR (400MHz, CDCI3) d>2.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (IH, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (IH, d, J = 2.4 Hz). 

immm 42) 

3-i3-^>i^)\yt^i^ti)\yyn~)l^-4-^ h^i^y 3in;i/)-2.2--:<?^ 5^ 
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5- T -fe h :3F- ^ f- ;i/ -2- ^ h ^ ^ W m ^ > )l 
(630mg,2.00minol)^ h ^) ^ ^ ))/ V ^ )}/ ^ t- > T ■\z 

^ -;K730mg,4.02ininol)x^^Jg'fb^ ^ U > 25iiil &?fb^bT;H3> 
^HmTiim^^vy^ ^> -i? A(45mg,0.202minol)^JDX 6 

^=^ri^-> : mm:^9- )ly=S'Aw/v)lZXmmi.. 131mg(18%)©^M^b^ 
m^MBf^^B t LXmtzoWm^mm in/z 356(MO;iH-NMR (400MHz, 
CDCI3) dl.l6 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (IH. d. J = 8.8 Hz), 7.20 (IH, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (IH, d, J = 2.4 Hz). 

3-i3-^>i^)lilr^tyti )lt^^)]y-4-^ h 7 a: ::i ;i/ )-2, 2-S^ ^ 
"f-Jiyu 5^;i/(310mg,0.870mmol)^&ac:^ y— ;i/i:7^h^t 

nm-^mm m/z 266(M*);'H-NMR (400MHz, CDCI3) 6 IAS (6H, s). 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (IH, d,J = 8.3 
Hz), 7.31 (IH, dd,J = 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (IH, br s). 



wo 00/75103 



PCT/JPOO/03707 



45 

mmm 44) 

3-[4-^ h ^->-3-[N-[[4-( h »; 7>>l/7|- P ^ Ji 

^;K204mg, 0.766mmol)^ h U $ >(135id1 , 0.969rainol). 

^ D D^^x5=-;K82.0ml, 0.843lDInol)^ 4-( h U 7 ;i/ :t n pi ^ ;i/ ) 
^>i^*;i/T ^ >(120inl, 0.842mmol)St;fflJfe;?KS^^ u u ^ ^ > Sm\ ^ 
^JS^^J 7 ^(5ia®^f^^^Ta C ^{C J: t). 309mg(95%)©mM 

nm^^m m/z 423(M^); 'H-NMR (400MHz, CDCI3) 6 IAS (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (IH. d, J = 8.3 Hz), 7.20 (IH, dd, J = 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (IH, d, 
J = 2.4 Hz) , 8.29 (IH, br s). 

immm 45) 

3-[4-^ h dr >>-3-[N-[[4-( h U y U ^ ^ 31 ;i/ ] ^ 5" ;i/ ] 

3-[4-^ h^i^-3-[N-[[4-( h y )]/ifU }^^)\^)y 

)l]y n;i/]-2,2-:>^ ^ ^;i/rp t::t f-;K300mg, 

mm (2ini) mmm 22 tmmomi^^ni^^ 206mg 00%) 
m^^mcDmmit^m^mtzo mj^ 151. 0-152. o-c; 

mm^mm m/z 409(M^); 

Ttm^^nm C21H22F3NO4 (409.40): 

tf^fii C, 61.61; H, 5.42; N, 3.42. 

C, 61.68; H, 5.45; N, 3.48.; 
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>H-NMR (400MHz, DMSO-de) dl.06 (6H, s), 2.96 (2H, s),3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (IH, d, J = 8.8 Hz), 7.25 (IH, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (IH, d, J = 7.8 
Hz), 8.80 (IH, t, J = 5.9 Hz) , 12.24 (IH, s). 

(s)-4-^>->';i/-3-^^ u )v-2-:t^V'y u -yy > 

{S)-4-^>i^ )l-2--t^V-'J y (2.26g,15.0mmol)h)!Ji7jC7^ 

h^h Kn7^> aOml T ;u ri > #H M,T-78°C {3 ^tiP U 

fc o tif^T 1.6mol/l CD n- >^ ^ ;i/ >; 5" -i? A 0 ^ ^ 1^ > rt 
(10.3ml,16.5inmol)* 10 ^t:Jl±**{tTiiT b> ^©^^3 0 ^}t.# 
bfcov!5!:t3"7f->;;i/^o U K(1.56iiil,15.0mmol)^JiJS7K7^ h^b Kn 
•y^y aomi (Cig*^ b lO ^i->L±>{p{tT?iT b 30 ^jt^^f^^^i^tCIT 3 
^^m^bfco Sii&r^tCta^m^bT>^ A7jc^?1l<g:5PX?i^ b 

:^3/f;v^nTN^-^7^-(^§mrt n-^^^r-^- > : S^^:n^>'W=l : Iv/v) 
(CTJlt^b^ 3.64g(98%)0^M^b^tl^Mfe?fi**ttl^ btfffco 
M»^*ff^ m/z 247(MM. 

46) 

(+ )-2-Ji^;i/-3-[4-p< h :^->-3-[N-[r4-( h U 7 ;t^:t 5^;i/)7 

(S)-4-^>5:^*;i/-3-:r5^ ;i/-2-:t^it^/ e/V >(1.65g,6.68niinol) 
<&fl^fi7jc^<b^ 5^ > 22ral bs >#H^T-74''C{3^^Jn 

bfco h >; ^ X 1.11ml, 8. 02mmol)^JP^:^^ l.Omol/1 O 

U 7^ - h®m^b;^5^^>?§rt(7.35iiil,7.35mmol) 
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Ib^t-lixmT b 50^it# tfco^(3 7K^^TT' 50^it#l^-75°C 

(c ^^ in b o b- )i k jv -z- ^ h ^ ^ ^ m s ^ ^ > ^ ;u 

(1.81g,6.68mmol)^M7jcJiib^5"U> 56.5ml tC^d^U 20^AM^T 
bfco-TS-CdT 1.5^^fi*!{ift7j<^^T 2^^M*^ bfeoP« ^ - 
)V 30inK 16.7ml j^XI 30%?i^-fb7j<^7K 7. 3ml cfc D ^ § 

iHM n--^^V-> : mm:j^^)ly=3:2v/v)lzxmmv. 1.36g(39%)© 
(4S)-3-[3-(3-^>i^*;^;t^i>:^>'l'4t-;i/-4-^ h ^ 7 i-;i/)-2- 
X ;i/-3- b KDdFi>'7*nt^:t - ;!/ ]-4-^ > )l-2-:t ^^'J V ^ 

>^nn^T=^)vy T 7.}i\yxnfzo 

Mft^tfffli m/z 518(M+1)\ 

^iC(4S)-3-[3-(3-^>>?;i/:t^i>'*;i/Ji-^-;i/-4-p< h 3l- 
;l/)-2-x5^;l/-3-b Y u^t^zru b:t-;i/]-4-^>i^;i/-2-7t-^it 
U >(1.35g,2.61mmol)i: h >; 7 n 22ml ^^jci^Trl^bx 
h U >(3.95ml,26.1mmol)^ 5 55- T itia X. o tK^^T 

1 ^P^it# b<*:{c^fiT- 4 BP^ii^bfco Si;&?^<&^ilib> a^^^ 

^ 0.5mol/l Tk^'fb:^ h U -i? A7K^?Sff^ ^.@^^3i^;i/T*^5fe^ b 

m^7j<;eii^-7 ^-^^ A-e^^ bmm bT i.34g ©ms^© 

(4S)-3-[3-(3-*;i/j}^*:^S>-4-p< h ^>>7 x-;u)-2-x^;i/7"P f;r 

*a^® (4S)-3-[3-(3-* ;i/7l1:^ i>-4-^ h ^i^y :ii - ;i/ )-2-x ^ ;i/ 
7-D b;r:=:;i/]-4-^>i^;U-2-:rdr-9- U S;^ y >(1.34g)^ h U xf^- 
^ >(435ml,3.13mmol). ^ D Dj^^x^;K275ml,2.87mmol). 
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4-( h 7;i/:tOp<^;u)^>i/;i/T^. >(686mg,3.92inmol);Sr>*tilb 

^^vy 33inl %mm 7 i:|i]M©^<^^^Ta c J: 

860mg(58%)©(4S)-3-[2-ai5^;i/-3-[4-p< h S/-3-[N-[ [4-( h U 7;i/ 

:tDp<^;^)7xn;l/]p(5^;l/];^J;l//^'^^;^]7xIl;l/]7°Ol^;r^ 

Mft^tfii m/z 568(M^); »H-NMR (400MHz, CDCI3) (JO. 98 (3H, t, 
J = 7.3 Hz), 1.58-1.65 (IH, m), 1.80-1.87 (IH, m), 2.71 (IH, dd.J 
= 13.2, 9.8 Hz), 2.78 (IH, dd,J = 13.2, 6.4 Hz), 3.00 (IH, dd,J 
= 13.7, 8.3 Hz), 3.30 (IH, dd,J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (IH, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (IH, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (IH, d, J = 2.5 Hz), 8.24 
(IH, t, J = 5.9 Hz). 

(4S)-3-[2-Ji^;i/-3-[4-pi h=3pS^-3-[N-[[4-( h U 7 o pi ) 
7 X ::: ;i/ 3 pi ^ ;i/ ] :3b ;i/ /N* ^ -f ;i/ ] 7 X - ;i/ ] r D ;t ]-4-^ > V 
)\y-2-it^V-'J U V y >(860ing, l.Slmmol ):5it>'5^ h^h Kd7^> 
t7k ^ Oi^^?^^(4:lv/v)8inl L T ;H3 > SJ^^tK b o 

mnr 30%mm^t7Km:^ eumi ^ 2^-esn;t.M{3 7K^'fbu^'> a i 
7km<^ loimg ^7k 2.7ml izmt^ 1 2 ^ij^ifxm^tzo 1 mm^^m. 

ife.'i^ 128. 0-130. 0°C; Mi^tffiii m/z 409(M*); 
Ttm^mm C21H22F3NO4 (409.40): 

C, 61.61; H, 5.42; N, 3.42. 
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mmm c, 61.48; h, 5.40; n, 3.41.; 

'H-NMR (400MHz, CDCI3) <J0.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (IH, m), 2.77 (IH, d(l,J = 13.7, 6.4 Hz), 2.96 
(IH, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (IH, d, J = 8.3 Hz), 7.29 (IH, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (IH, 
d, J = 2.4 Hz) , 8.32 (IH, t, J = 5.9 Hz). 
itm^B. [aJo" +23°(C 0.4, MeOH); it^Um 88% e.e.(Chiral 
PAC AD ffl V> tz HPLC ^miZX^) 

mmm 47-48) 

<^ 6> 





0 













rV 


R^ 


R= 




Al 


/-C3H7 


OCH3 


C2H5 


294 (M^) 


48 




OCHa 




308 (r) 



mum 49-94) 

<^ 7> 
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R' 




R* 






49 


4-CF3 




OCH, 


CzHs 


451 m*) 


50 


4-OPh 




OCHa 


CzHs 


475 m*) 


51 


4-0CH2Ph 




OCHa 


C2M5 


489 at) 


52 


4-Ph 




OGH, 


C2H5 


459 (V^) 


53 


4-CF3 


/-C3H7 


OCHa 


C2H5 


451 (11+) 


54 


4-OPh 


/-C3H, 


OCH3 


C2H5 


475 (M*) 


55 


4-0CH2Ph 


/-G3H7 


OCH3 


C2H5 


489 (it) 


56 


4-Ph 


/-C3H7 


OCH, 


C2H5 


459 m*) 


57 


4-CFj 




OCH3 


C2H5 


465 («*) 


58 


4-OPh 




OCH3 


C2H5 


489 (H*) 


59 


4-0CH2Ph 




OCHa 


C2H5 


503 (M^) 


60 


4-Ph 




OCHa 


C2H5 


473 (■*) 


61 


2-OPh 


C2H5 


OCH, 


OjHs 


461 at) 


62 


3-OPh 


C2H5 


OCHa 


C2H5 


461 (M*) 


63 


2-OPh 




OCHa 


C2H5 


475 »*) 


64 


3-OPh 




OCH, 


C2H5 


475 (■*) 
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R 


R 


K 


K 


KCj^SrH On/z) 


65 


4-0Ph(4-CH3) 


C2H5 


OCH3 


C2H5 


475 (N ) 


66 


4-OPh (3-CH3) 


C2H5 


OCH3 


C2H3 


475 (M*) 


67 


4-0Ph(2-CH3) 


C2H5 


OCN3 


CjHs 


475 (H ) 


68 


4-0Ph(4-CI) 


C2H5 


OCH, 


CjHs 


495 (M ) 


60 


4-0Ph(3-CI) 


C2H5 


OCH3 


O2H5 


495 (1^) 


70 


4H)Ph (4-F) 


C2H5 


OCH3 


C2H5 


479 


71 


4-0Ph(4-Br) 


C2H5 


OGHa 


CzHs 


538 (M } 


72 


4-OPn C4-0CH3; 


C2H5 


UM13 




491 (1^) 


73 


4-0Ph(3H)CH3) 




OCH, 


CiHs 


491 (r) 


74 


4-OPh (2-OCH3) 


CIH5 


OCH3 


C2H5 


491 (■*) 


75 


4-0Ph(4-CH3) 




OCH3 


C2H5 


489 (r) 


76 


4-OPh (3-CH3) 


/7-C3H7 


OCH, 


C2H5 


489 (r) 


77 


4-0Ph(2-CH3) 




OCH3 


C2H5 


488 


78 


4H)Ph(3-CI) 




OCH} 


C2H5 


509 (i*) 


70 


4-OPh (4-OCH3) 




OCHa 


C2H5 


505 (M*) 


80 


4-OPh (3-0CH3) 


/7-C3H7 


OCH3 


C2H5 


505 (M^) 


81 


4-OPh (2-OCH3) 




OCHa 


C2H5- 


505 








R* 






RJi^«rffi (n/z) 


82 


4-OPh (4-F) 


/1-C3H7 


OCH, 


O^Hs 


493 (r) 


83 


4-OPh (4-Br) 




OCH3 


CjHs 


553 (H*) 


84 


4-OCF3 




OCH3 


C2H5 


467 (M*) 


85 


4-CH3 




OCH3 


CzHs 


397 (i*) 


86 


4-OCH3 


W-C3H7 


OCH, 


C2H5 


413 (i*) 


87 


4-Ph(4-CI) 




OCH3 


C2H5 


493 (II*) 


88 


4-Ph(4~CH3) 




OCH3 


C2H5 


473 (M*) 


89 


4-Ph(4-0CH3) 


n-CjHy 


OCH3 


C2H5 


489 (M*) 


90 


4-0CH2Ph(4-CI) 


n-CiHy 


OCH3 


CjHs 


523 («*) 


91 


4-€CH2Ph(4-CH3) 


n-<t,Hy 


OCH3 


CiHs 


503 (V*) 


92 


4-OPh (2-F) 


n-C^Hy 


CCH3 


C2H5 


493 (II*) 


93 


4-€Ph (2-OC2H5) 




OCH3 


C2H5 


519 (M*) 


94 


4-OPh (2-G2H5) 


/7-C3H7 


OGH3 




503 (y*) 



m%m 95-141) 
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mm 20 tmmizbxms (Dit^m^mtzo 




















95 


4-CF3 


n 


-C,H, 


OCH3 


147 


C22^^24'^3N04 


mmm 


;C62.40,H5.71.N3.31 
;C62.33,H5.65,N3.39 


96 


4-OPh 


n 






117 


C.-.H««NO. 


mmm 


;C72.46.H6.53.N3.13 
;C72.31.H6.56,N3.28 


97 


4-OCH2Ph 


n 




OCH3 


111-112 


C„H„N05 




C72.86.H6.77,N3.03 
C72.77.H6.76.N3.10 


98 


4-Ph 


n 


-C3H, 


OCH3 


160-162 


C,,H„NO,- 
l/IOHjO 


mmm 


C74.84.H6.79.N3.23 
;C74.76,H6.81.N3.37 


99 


4-CF3 




-CaH, 


OCH3 


174-175 


C22H24F3NO4 


timm 
mmm 


C62.40.H5.71,N3.31 
C62.42,H5.81,N3.34 


100 


4-OPh 


i- 


-C3H, 


OCH3 


146-147 


C„H„N05 


nmm 
mmm 


C72.46.H6.53,N3.13 
C72.43,H6.60,N3.15 


101 


4-OCH2Ph 




-C3H, 


OCHj 


139-140 




nw-m 
mmm 


C72.86,H6.77.N3.03 
C72.75.H6.75,N3.07 


102 


4-Ph 


i- 


-C3H, 


OCHa 


157 




nmm 
mmm 


C75.15,H6.77.N3.25 
C75.02.H6.75,N3.22 


103 


4-CF3 


n 


-C,H, 


OCH3 


150 


C„H2,F3N04 


nmm 
mmm 


C63.15.H5.99.N3.20 
C63.25.H5.95.N3.26 


104 


4-OPh 


n 




OCH3 


141-143 


C2,H„N0, 


nans 


C72.86,H6.77,N3.03 
C72.69.H6.82.N3.05 


105 


4-OCH2Ph 


n 


-C4H, 


OCH3 


137-138 


C29H33NO5 • 
I/IOH2O 




C72.96.H7.0KN2.93 
C72.85.H7,01.N2.99 


106 


4-Ph 


n- 




OCH3 


135-136 


C28H31NO, 


tium 
mmm 


C75.48,H7.01,N3.14 
C75.33.H7.02,N3.23 
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mmm 



R' 



TIv tt iC 



107 
108 
109 
110 
111 
112 
113 
114 

115 
116 

117 

118 

119 

120 

121 

122 

123 



4-OPh 
(4-CH3) 

4-OPh 
(3~CH3) 

4-OPh 
(2-CH3) 

4-OPh 
(4-CI) 

4-OPh 
(3-CI) 

4-OPh 
(4-F) 

4-OPh 
(4-Br) 

4-OPh 
(4-OCH3) 

4-OPh 
(3-OCH3) 

4-OPh 
(2-OCH3) 

4-OPh 
(4-CH3) 

4-OPh 

(3-CH3) 

4-OPh 
(2-CHa) 

4-OPh 
(3-CI) 

4-OPh 

(4-OCH3) 

4-OPh 
(3-OCH3) 

4-OPh 

(2-OCH3) 



C2H5 

C2H5 

n-CaH, 
n-CgH, 
n-CgH, 
n-CgH, 



OCH3 

OCH3 

OGH3 

OCH3 

OCH3 

OGH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 

OCH3 



126-127 
120-121 

142- 143 

143- 144 
131-132 
137-139 
148-149 
124-125 
112-113 
124-125 
139-141 
102-103 

114 
101-102 
124-125 

92-93 
124-125 



C^.H.^NOs 



C27H„N05 
C27H29NO5 
CjeH^eCINO, 
C^sHaeCINOs 
C^eHjeFNOs 
C^.HjeBrNOs 
C^.Ha.NOe 

G27H2gNOe 

C27H29NOe- 

1/10H20 

^28*^31^05 

C28H3,N05- 
I/IOH2O 

028^31 NO5 

CjjHjgCINO, 
C„H3,N0e 

H3,N06- 

1/10H20 



ti-S:fii;C72.46,H6.53,N3.13 
liaHt;C72.27.H6.53,N3.10 

t|-S:M:C72.46,H6.53,N3.13 
liaHi;C72.47,H6.48.N3.10 

tt-^<t;C72.46,H6.53.N3.13 
ll^ffi:C72.46.H6.53.N3.13 

thStffi:C66.73,H5.60.N2.99 
H a) M:C66.52.H5.64.N2.97 

H-g:{g;C66.73.H5.60,N2.99 
liaffi;C66.68,H5.56.N3.00 

tfS^ffl;C69.17,H5.80,N3.10 
H 9f iI:C69.09.H5.85.N3.1 2 

UUW. ;C60.95,H5.1 1 .N2.73 
H M;C61.02.H5.09,N2.78 

U-S:fil;C69.96,H6.31,N3.02 
lia3{i:C69.68,H6.29,N3.06 

tt»ffi;C69.96.H6.31.N3.02 
liaiii;C69.75,H6.25.N3.04 

tt^<i;C69.69.H6,33.N3.01 
H S9 {i;C69.53,H6.32,N2.93 

tfS:M;C72.86.H6.77,N3.03 
H St M:C72.63.H6.78.N3.1 0 

tf^fi;C72.58.H6.79.N3.02 
H ^ ii;C72.41 ,H6.82.N3.02 

ffS:M;C72.86.H6.77,N3.03 
H it fiS;C72.83,H6.83.N3.1 2 



;C67.28.H5.86.N2.91 
H m M;C67.23.H5.80,N2.90 

itS:fi:C70.42.H6.54.N2.93 
SI mS;C70.36,H6.57.N2.99 



;C70.42.H6.54.N2.93 
liaiffi;C70.13.H6.64.N2.87 

tf9M;C70.16.H6.56.N2.92 
II^M:C70.07.H6.61,N2.92 



^^mm mm26) 
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124 4-OPh n-CaH^ OCH3 148-149 

(4-F) 

125 4-OPh n-CjH, OCH3 153-154 
(4-Br) 

126 4-OCF3 n-CjH, OCH3 126-127 



127 4-CH3 n-CjH, OCH3 115-116 



128 4-OCH3 n-CgH, OCH3 149-150 



129 4-Ph n-C3H, OCH3 163-164 
(4-CI) 

130 4-Ph n-CgH, OCHg 155-156 
(4-CH3) 

131 4-Ph n-CgH, OCH3 146-147 

(4-OCH3) 

132 4-OCH2Ph n-C3H7 OCH3 128-129 

(4-CI) 

133 4-OCH2Ph n-CgH, OCH3 118-119 

(4-CH3) 

134 4-CF3 C2H5 OCMs 119-120 



135 2-OPh C2H5 OCH3 146-147 

136 2-OPh n-CgH, OCH3 111-113 

137 3-OPh C2H5 OCH3 91-92 

138 3-OPh n-CgH, OCH3 111-112 

139 4-OPh n-CgH, OCH3 105-106 

(2-F) 

140 4-OPh n-CaH, OCH3 121-123 
(2-OC2H5) 

141 4-OPh n-CaH, OCH3 113-115 

(2-C2H5) 



C2,H28FN05 
C2,H2,BrN05 

C22H24F3NO5 
C22H27NO, 

I/IOH2O 
C27H2SCINO4 

C28H3,NO, 

C2BH3.N05 
C28H30CINO5 
C2BH33N05 

C22H2,F3NO, 
C26H27NO5 

C27H2,NO, 

C27H28FNO5 

C2,H33NOe- 
I/IOH2O 

C29H33NO5 



ftS:fi;C69.66,H6.06.N3.01 
ll^ffi;C69.36.H6.06.N3.02 

tt:g:f&;C61.60.H5.36,N2.66 
US! 11:C61.57,H5.31,N2.70 

ti-StM;C60.13.H5.51.N3.19 
liayii:C59.86.H5.50.N3.16 

tH[®:C71.52.H7.37,N3.79 
lia9<S;C71.30,H7.36.N3.74 

If S:M:C68.23.H7.08,N3.62 
IIS3<i;C68.21.H7.10,N3.60 

tf#ffi;C69.59,H6.06,N3.01 
H an M;C69.55.H6.03,N3.03 

tfS:M;C75.48,H7.01.N3.14 
II9!IM;C75.46.H7.05,N3.10 

ttSM;C72.86,H6.77,N3.03 
liaM;C72.77,H6.77,N3.01 

H-® M;C67.80.H6.10,N2.82 
liaHi:C67.78.H6.05.N2.85 

tf^<S;C73.24,H6.99.N2.95 
36 a ffi;C73.11 .H6.90,N2.96 

ftS:M;C62.40,H5.71.N3.31 
SI S! tt;C62.33,H5.70.N3.32 

tt©ffi:C72.04,H6.28.N3.23 
SI a? M;C71.90.H6.32,N3.23 

ftS;{i;C72.46,H6.53,N3.13 
IIS9M:C72.53,H6.49.N3.1 1 

ftS:M;C72.04.H6.28,N3.23 
IIS!lfi;C71.93.H6.24,N3.29 

ft^M;C72.46.H6.53,N3.13 
H a!H^;C72.40,H6.59,N3.1 7 

tf^M:C69.66.H6.06.N3.01 
91 39 &;C69.66,H6.05.N3.05 

tfS^i£;C70.60,H6.78,N2.84 
lia!Hi:C70.33.H6.78,N2.84 

tt:g:M;C73.24.H6.99,N2.95 
SI 31 i£:C73.1 O.H6.98,N3.04 



immm 142-144) 

<^ 9> 



9 (D^t^m^mtz 
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R' 


R» 


R* 




SM^-WfiCn/z) 


142 


CH3 




OCH, 




384 (M^) 


143 






OCH, 


C2H5 


398 (M^ 


144 


CHjCFj 


H 


OCH3 




424 (M*) 



(HSfifi^y 145- 147) 
HiS^J 43 ^15)^(1 UT^ 10 CD'fb^tJ^&ff fco 

<^ 10> 



0 


0 


**** if 






R' 









R' 


R' 


R* 


R* 




145 


CH, 




OCHj 


CjHs 


294 (M*) 


146 






OCH, 


C2H5 


308 (M*) 


147 




H 


OCHj 




334 (M*) 
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immm 148-153) 

nmm 44 tmrn^z uxa 11 cD^t^^^^mtzo 
<m ii> 





0 




^ R^ 









R' 


R» 




R^ 


R^ 




148 


4-CF3 


C2H5 


OzHs 


OCH3 


C2H5 


465 (M*) 


149 


4-OPh 


C2H5 


CjHs 


OCHa 


C2H5 


489 (ft) 


150 


4-CF3 


CH3 


C2H5 


OCH3 


C2H5 


451 Ot) 


151 


4-OPh 


CH3 


C2H5 


OCH3 


CzHs 


475 (M*) 


152 


4-CF3 


CH2CF3 


H 


OCH3 


CiHs 


491 (M*) 


153 


4-OPh 


CHiCFa 


H 


OCHa 




515 (MT) 



immm 154-159) 

mmm 20 tmrni^Lxm 12 ®<t:^ti^f#fco 



<^ 12> 
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mmm 








R^ 


R* 




7r:14 it 




154 


4 


-CF3 




C2H5 


OCH3 


156-157 


C23H26F3NO4 


num. 
mmm 


;C63.15.H5.99.N3.20 
:C63.04,H5.93,N3.16 


155 


4- 


-OPh 






OCH3 


144-145 


1/4 HjO 


mmm 


,C72.16,H6.81,N3.01 
;C72.04.H6.81.N3.07 


156 


4 


-CF3 


CH3 




OGH3 


167-168 


C„H^,F3NO« 


nnm 
mmm 


C62.40.H5.71,N3.31 

C62.33,H5.78,N3.30 


157 


4- 


-OPh 


CH3 


C2H5 


OCH3 


142-143 


C^,H„N05 


%\^w-m 
mmm 


C72.46.H6.53.N3.13 
C72.38.H6.43,N3.09 


158 


4 


-CF3 


CH2CF3 


H 


OCH3 


120-121 




nmm 
mmm-. 


C54.43,H4.13,N3.02 
C54.37.H4.19.N3.07 


159 


4- 


■OPh 


CH2CF3 


H 


OCH3 


1 19-120 




uw.m 
mmm. 


C64.06.H4.96.N2.87 
C63.96.H5.04.N2.90 



immm leo) 

[3(2S),4S]-3-[2-Ji^;i/-3-r4-^ h v -3-[N-[ [4-( h U 7;i/7rP^ 
^ ;i/ ) 7 Ji - ;i/ ] p< ^ ;i/ ] ;b ;i/ /N' ^ ^ ] 7 ;i/ 1 r P 1:^ - ;i/ ]-4- 

(±)-2-x^;u-3-[4-^ h ^i>'-3-[N-[[4-( h U 7 D ^ 

ll-162235)(26.8g, 65.6mmol ) i: !J&7K7^ h7t:h'n77> 34id1 S7 
;i/::i">#amT?i^t. ^^^}t^tT^Ux5=•;I/r^ >(9.14inl, 
65.8mmol)^ t:;N* D D ^ ^ K (8.07inl, 65.6mmol )^v^T L> ^ 

^^ICtTK^^T t-:7 h K * 'J •> A(8.83g, 78.7mmol )^flJfi7K7^ 
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h^tKD7^> 88inl ^T;i/rJ" >#@imT?I^ L . ( S)-4-^ > ;u 
t^-^'J ^) >-2-;t >(13.9g, 78.7mmol)^JKi7j<7" h ^ t K D 7 ^ 
> 70ml (I^iP tT?iT bfco ?iTi^T^ 45 bfco }klZ^\,Z 

>!f;i/^DVh^^7^ -(^m^ n-^:^Pi?->:l^^x^;i/=3:2v/v. 

^^fcm-ft.^ ^ > : pi ^ y - ;i/ = 15:lv/v)(^TMM 15.2g(41%) 

mm^mm. m/z 568(mm. 

(HJIE^J 161) 

(S)-( + )-2-x^;i/-3-[4-^ h v-3-[N-[[4-( K U 7 ;i/ P p< >>l/ ) 
7 X n ;i/ ] p( 5^ ;i/ ] :^ ;i/7N- ^ >f ;i/ ] 7 31 ;w ] 7" P t: ^ > ^ 

[3(2S).4S]-3-[2-Ji5^;i/-3-[4-^ h =^ i/-3-[N-[ [4-( h 'J 7;U:2t-P 
pi ^;i/)7 xn;i/]^ -f ;i/]7 x:=:;i/]7'P t^;^-::l;^]-4- 

^ > ;i/ it V* U >-2-:t >(90.9g, 0.160mol)h7^ h ^ h K P 
7 ^ > tTkCDM^mm (4:lv/v)802ml izmML. t;1/3>SI^^^X 

Lfzo ^{37j<^'fb A--7>:fntr(10.7g, 0.256mol)>& 267inl © 

7i^izmt^L B^xmTLtzo mi<zM^y immmni^tzo SiJ&rttc 

64%ffi?5^^7Jcm:^ h U -i? A(102g, 0.627mol)^ 401ml (Z)7K{^?§iP L-?^ 



wo 00/75103 



PCT/JPOO/03707 



59 

mm:r.^)V(ow^^mm (4:iv/v) -^mmmn^^^^L 52.4g(8o%) 

128-130°C; . 
M»^*/f1it m/z 409(MO; 
7cm^llffii(%) C2,H22F3N04 (409.40): 
WcmU C, 61.61; H, 5.42; N, 3.42. 

C, 61.41; H, 5.44; N, 3.41.; 
'H-NMR (400MHz, CDCI3) (^0.95 (3H, dd,J = 7.3, 7.3Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 (IH, m), 2.77 (IH, dd,J = 13.7, 6.3 Hz), 2.96 
(IH, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (IH, br s), 4.72 
(2H, d, J = 5.9 Hz), 6. 90 (IH, d, J = 8.3 Hz), 7.29 (IH, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (IH, d, J = 2.4 Hz) , 8.34 (IH, t, J = 5.9 Hz). 
irbSI^Jg [aJo^s +24°(C 0.8, MeOH); 

a^m^ 99% e.e.(CHIRALl PAK AD 0.0046x0. 25m, ?gm^ ; n- 
> : ^ V rn^'N-y — ;i/ : h U 7 dP^ = 80:20:0.2, ^ 
as^^:^ ; 298nin, ^ A ; SO^C , ; 1 .OOml/min) . 

(R)-3-(l-/\-l^ ;i/)-4-^> fx ;i/:t^-it^7 U ^>-2-7t-> 

> 50ml -^T )]/ny^m%ym.'^ T(R)-4-^>^:;;i/:t^ 
i^-i; 'J i^>-2-:t>(3.55g, 20.0mmol)^J!J&7jc5^ h5b K D 7 ^ > 30ml 
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(2.60ml, 21.9minol )^JKfi7K7^ h^hh*D7^> 20inl tcfg^ip LTriT 

> : ifmx^;u=4:lv/v)(ZT)lt®ibs 5.06g(973J)© @ fi^'fb^t/^^^ 
Ka^lfflii m/z 261(M»). 
(^5lg^J 163) 

5-t K D:^^p< ^;i.-2-^ h ^^>^mmm^>i^jiii^m¥ ii- 

162235)(15.5g, 56.9ininol ) hllJfi7jCJ^--T-;i/ 300ml ^S-^ L> ^^W. 
^T^m^h >(2.0ml, 21.1mmol)^?iT ^ ^ (3 1 ^^it^^ bfeo 

^m.^mm m/z 334^ 336(M*). 

immm m) 

[3(2S),4R1- 3-r2-n-rP )V-3-\ 4- h ^ -3-(^> )l :t ^ ^> ± 
;i/ n ;i/ ) 7 X - ;i/ 1 r □ b: :t ;i/ 1-4-^ > v ;i/ ^ it ^' > -2- 

(R)-3-(l-7-i: uu^ )V)-4-^>iy)l:t^-^'J V >-2-;t >(3.56g, 
13.6mmol) bJiJfejJcT^ h ^ b K D 7 ^ > 70ml ^T;Hf>^EI^T?i^ 
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-ISViZ^mLtzo Imol/l (Di- h V O ^) ^ ^ 

U )V)T ^ K©^ h ^ h K P 7 ^ >^rt(15.0iDl, IS.Ommol )^ 
TLtio ?iT^7m-78°CJCT 1 m^mnhtz'^ 5-^ D ^ ^ ;i/-2- 
^ h ^S^^m#^^>5>*;i/(5.04g, 15.0miDol)©Ji^fi7j<7^ h ^ h K D 7 
^ >^rS(20iDl)^?iT LfcofllTI^7^-78"'C{CT 3 mmmW 
T--35~-40°CT» a^^itif Ufco SJ^-wttC^Sl^'fbTV^ A7J< 

mm^mm m/z 515(m*). 

165) 

[3(2S).4Rl-3-r2-J.^;i/-3-r4-p< h -3-(^ > if ;i/ 

;i/ ) 7 ;i/ 1 7- P t:::t::i;i/1-4-^> ->';^/;j^^-^j^ ^7 ij j^y-Z-:^ > 

Wm^mU m/z 501(M*). 

(mmm lee) 

[5(2S.4'R)1- 2-p< h :3p->-5-rr2-(2-;tdFV-4-^> v;i.:t^»V' U 

[3(2S),4R]-3-[2-n-7-p tr;i/-3-[4-^ h ^ -3-{^> Jl:^ ^ 
:i3;i/:^*- X -;i/]7"P t::t-;i/]-4-^> \/ U ^>-2- 

:t>(20.9g, 40.5mmol)^ 10%^^ ^ ^ AU^i^^^ Z.OOg tmm:r. 
200ml L.m%]± 294kPa ©tK^BE T'll^MilTt; ^^f o j^c o 

^^fc-a-a^lLT 17.2g( 10035)® UTftfeo 

mm^LmW: (^IIJ26). 

r 
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nm^mm m/z 425(mm. 
immm le?) 

w.m.^mm. m/z 4ii(m*). 
mmm les) 

[3(2S),4Rl-3-r2-n-rD bf ;i/-3-r4-pt h S^-3-fN-r(4-7 j: y :i|r -> 

[5(2S,4'R)]-2-^ h ^^>-5-[[2-(2-;t^y-4-^> V* U 

;i/):*;i/5j1:::i;i/]-^>^;i/]^mS^(12.1g, 28.4mmol). h 
i; 5. XlO.Oml, 71.7mmol):Rr>* ^ p d ^ ^ > 200id1 

^b^K^^tiif P Dj^^x^;i/(3.05ml, 31 . 3mmol )?iT b o O'C 
T* 20 ^^tJ^^ 4-7 aiy ^^>^>^>-;i/T ^ >m^J^(7.37g, 31.3fflmol) 
^'pm-f-DlMXtzo O-CT- 1 ^r^jt^^M^aCCT 4^^it#bfeoS 
iiS^g^ O.lmol/l Jg^. 7jc. ISlPj^^7jc^:h h U -^7 A7k^gM^ iSlO:^ 

^) i:} ^ )]/ ^ V h y ^ n-^^it > : 

=7:3v/v)t::TiliM 16. lg(93%)(D B fi^<b^^ ^ ^fevS^tJ UT 
mtzo 

n&^^m m/z 606(M^). 
169-173) 



^m^mf& (m\\26) 
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<m i3> 



R» 


ri6c 


, I X 



























R^ 


©M^#fM (m/z) 


169 


2-OCH3 


C2H5 


OCHa 


622 (3t) 


170 


2-OCH3 




OCHs 


636 Qt) 


171 


3-OCH3 




OCH3 


636 Qt) 


172 


4-F 


C2H5 


OCH3 


610 (M*) 


173 


4-F 




OCH3 


624 (II*) 



mmm 174) 

( S)-( + )-2-x5^;i/-3-r4-;»< h ^->-3-rN-[(4-7;U^P 7 »->7 x 

[3(2S),4R]-3-[2-x^;ix-3-[4-p< h ^ v -3-[N-[(4-7 D 7 x 
7 ^ v7 - ;i/)^ ^;i/]7 xx;i/]rn t:;t-;l/]-4- 

-^> v;i/^Jp-9-V^ S>*>-2-7j->(2.02g, 3.31mol)^5^ t KD7 
^ > h7jccD?g^fg^i (4:lv/v)18inl fz^^b. T =f > g^^7jc 
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bfco m^^T 30%ili^'fb7X^7K(1.34inl, 13 .Emmol ) ^ 5 ^ t- t 
J^co ^{CzK^^h U 5^ ^7 A (222mg, 5.30inmol)& 6ml 6D7ktC?§*^U 5 

>i7A(1.37g, 13.2inmol)^ 9ml O tK A* b ?i T t o 30 

^mnLfzo Rmm^7k^iz^i^s m^\:?^^iy y-emmi^tzo mm 
i.08g(JK^ 73%)(DBm^t^m^m^^Bt Lxmtzo 

mm^mm m/z 451(M^); 
7Lm^mm(%) CzsHzeFNOs (451.49): 
WrWm C, 69.17; H. 5.80; N, 3.10. 
mW\m C, 69.06; H, 5.73; N, 3.17.; 

'H-NMR (400MHz, CDCI3) (J 0.95 (3H. t. J=7.3Hz),1.54-1.69 (2H, 
m), 2.60-2.65 (IH, m), 2.75 (IH, cl(l,J = 13.7, 6.4 Hz), 2.96 (IH, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (IH, d, J = 2.4 Hz), 
8.24 (IH, t, J = 5.9 Hz). 
itm^m [aV +31 "(C 0.8, MeCN); 

^^MJg 97% e.e.(CHIRALl PAK OJ, 0. 0046 x 0.25m, ; n- 

^=^■9- > : V rn^W : h U 7 D = 90: 10:0. 1, ^ 
aiig^fi ; 254nm, * ^ A ; 40''C, s^jg ; 1 ,00ml/min). 

immm 175-179) 

mmm 174 tmmizLxm u izTjktih^m^ntzo 

<^14> 
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11%^ 


R' 




R3 








175 


2-OCH3 




OCH3 


121-122 


C„H„NO. 




176 


2-OCH3 




OCH3 


98-99 


C2sH3,NO, 




177 


a-OCHg 


n-CgH, 


OCH3 


70-71 






178 


H 




OCH3 


85-86 


C„H„N05 




179 


4-F 


n-C3H, 


OCH3 


126-127 
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mmm 








(e.e.) 


175 




; C69.96.H6.31.N3.02 




+28° 


99% 




Hit HI 


; C69.77,He.28,N3.09 


(C 


0.57, MeCN) 




176 




: C70.42.H6.54.N2.93 




+22° 


96% 




mmm 


; C70.34.H6.60.N3.10 


(C 


0.50,MeCN) 




177 




; C70.42,H6.54,N2.93 




+22° 


98% 




mmm. 


; C70.52.H6.54.N3.06 


(C 


0.53,MeCN) 




178 




: C72.46.H6.53.N3.13 




+23° 


97% 






; C72.42,H6.54.N3.19 


(C 


0.54.MeCN) 




179 


sf»fil 


; C69.66,H6.06,N3.01 




+23° 


100% 






: C69.55.H6.07.N3.06 


(C 


0.52, MeCN) 





i^^mmwi^itmmm nsRv^ 179 itmmm 174 tmm^. 

mmm 175, 175 (S^ttJ^gl^ n-^^^> ^ vt-d^w-;!/ : h u 

immm iso-iss) 
<m i5> 
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R« 


Mi^mm (m/z) 


180 


3-CF3 


C2H5 


OCH, 


C2H5 


437 «*) 


181 


4-OCF3 




OCH3 


C^Hs 


453 (H*) 


182 


2-OCH3 


C2H6 


OCH, 


C,Hs 


399 (M^) 


183 


3-OCH3 


C2H5 


OCH3 


C,H5 


399 (M*) 


184 


4-OCH3 


CjHs 


OCH, 


C2H5 


399 (IH-) 


185 


4-0Ph(4-0C,H5) 




OCH, 


C2H5 


505 (IH^) 


186 


4-0Ph(4-0/>C3H,) 


C2H5 


OCH, 


CjHs 


399 OH-) 


187 


4-0Ph(4-0C,H5) 




OCH, 


C,H5 


399 (IH-) 


188 


4-OPh (4-0/7 CjHy) 




OCH, 




399 (IH-) 



(mmm 189-197) 
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mmm 








m ^ (t) 






189 


3-CF3 




OCH3 


144-146 


C„H„F3N0, 


If fii ;C60.72,H5.50,N3.37 
31 ^ ffi:C60.87.H5.31 .N3.43 


190 


4-OCF3 


C2H5 


OCH3 


135-137 




H-©:fi;C59.29.H5.21.N3.29 
lia9M:C58.91.H5.08,N3.34 


191 


2-OCH3 




OCH3 


120-121 


C„H„N05- 
1/10HjO 


H-^te:C67.58,H6.81.N3.75 
liaHi;C67.32.H6.74.N3.73 


192 


3-OCH3 




OCH3 


103-105 


C2,H„N0,- 
I/2H2O 


tf9:li:C66.30.H6.89.N3.68 
liaii;C66.53,H6.67.N3.81 


193 


4-OCH3 


C2H5 


OCHj 


143-144 


C„H„NO,- 
1/3HjO 


ff ^M;C66.83,H6.86.N3.71 
liaffi;C66.85,H6.69,N3.76 


194 


4-OPh 
(4-OC2H5) 




OCH3 


124-125 




tHi:ffi;C70.86,H6.77,N2.85 
H an fi:C70.69,H6.71,N2.89 


195 


4-OPh 




OCH3 


114-116 


C29H33NO5 


ttSM;C71.27.H6.98.N2.77 
ll»M:C71.09.H6.92,N2.87 


196 


4-OPh 
(4-OC2H5) 


C,H, 


OCH3 


123-125 




tf^M;C71.27,H6.98.N2.77 
IIS"Jii;C71.02.H6.95.N2.97 


197 


4-OPh 
(4-OnC3H,) 


n- 
C3H, 


OCH3 


120-121 




lt^ffi;C71.65,H7.18.N2.70 
llafi:C71.35,H7.17.N2.85 



i^mm 1) b h ^ - i^mmm^\^^h^^m??kR) a iz 
^mbtz cmmmiz^ mmcDm^m^o nk^-^mmt t hm ppar 

a(D ') ay K (Biochemistry, 1993,32,5598) ^ CD il!^® a 

(STRATAGENEtt). Rnp^^mmmo:>0 X'y^ ^>T)\y^^y 

"yTsX KCPromega tt)^ 0 hT ^ > IZX MMm^Mlzx :J 

hv>X7x^S/3> btzo^CD^ lOXSFCS/DMEM ^X^^mt^mR 

'J - i^mmmmi^it.^mi^aizMbx^tirj^m^^'i^itiiFm 



MK-^m (mm 
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t^^^i/ >^ h h PPARa-'J K/S^^JKHis-hPPARo: 

^ v^T V* >; >-5--< ^;i/]-2-^ h :^ri>-N-[[4-( h 

'^RV^MMit^m-t:$>^iSS)-EEn^m^(Dmm-t: His-hPPARa-LBO 
^ >>'^^M^^^{3 SOmmol/l m^tiJ U ^ ARV^ lOmmol/1 W 
^ h-;i/^^tf lOmmol/l h Uxm^Mffi^S(pH 7.4)4' J- T T* 

45 ^P^^ >=^a.-^ - h b:fco MJ^^^t^J' >/'?^Mi3$g-^ tfe['H]-5- 
[(2,4->/•^:^rV5"ZV"'J i^>-5--()U)^^)ly]-2-A h=^S^-N-[[4-( h 

^^^^ 17 {c^n1-o zh^of^mx r) . :^^Bnit-^mit t h 

<a 17> 
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ECsn (M Bol/l) 


EC^ (^ ICOl/l) 


20 


0. 0115 


0. 19 


22 


0.11 


0.43 


23 


0.024 


0.74 


24 


0. 18 


0.56 


30 


0.20 


0.84 


(8S)-HETE 


1.30 


0. 17 



SD^M14^ V {B^^^-)\y7. • 'j/N'-) ^M3|s^ (S2|s:^ UT) 
l«i^'fb^tJSt>'^Be'fb^tfT-^S-<if 7 ^ h (30mg/kg) ^\ 

JSl^^^tfOtiDlJ^ti AIN-93M &^7;i/^ V-Ts^.^^ ( :t U x > ^ 

K* (sfc{i¥±^^=i b;^7^D-;i/», isgijiiflfi^M) \znt^m 
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<m i8> 









«T*(X) 








mmmnm 






20 


10 


77 


25 


53 


20 


30 


53 


55 


56 




h 30 


37 


49 


64 



(Umm 4) h ^^;l/;j^:3p>>^7-A^ijilil?S^^-fb^^^(PPAR)a 

<m i9> 



ECsft (|i mol/l) 

174 0.024 

178 0.094 

179 0.0092 
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tltZo 
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^ CO ^ SI 



1. -flSitd) 




(1) 



4 2,2,2-h u 7;b;r n ^^IB? i *^?> 3 

1 A^?> 4 (DjSiWLT 2,2,2-h U 7 D 
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S/'S^ mmi^^tzitm^m^m Lx\.^x 'b^i^^y :r.-)vms mmm 

4 ©^£a7';l/=^r;^S^ 2,2,2-h U 7 D ^ j^^iSf 1 ^ 3 

A^^3©fg|5T;i/3:^i/S^^1-](Dii»9 T-fe^M^Ji ilBii^a^ 
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9 . 2-;^ h ^iy-3-[4-^ h ^iy-3-[^-[[4-{ h U 7 o p< ^ ;i/ ) 

1 0 . 2-a^f-;U-3-[4-^ h ^i>-3-[N-[[4-( h U 7;^:^ u ^ 
7:nn;i/]^5";i/]:i7;i//N*^-f;i/]7:cz:;i/]7'ntf7|->^t*^-SM^ 

tL ^ m M t>* ^ (D 7K ?n ^ o 

1 1. 2-n-7-D t:;i/-3-[4-^ h ^i>-3-[N-[[4-(7 i7 ^S/)7 ^ 

5^;i/];b;i/A*^ ^ ;u]7 x-;i/]7-d tr^ >^"efe i 

12. ( + )-2-:i:^;i/-3-[4-^ h :^!rS^-3-[N-[[4-( h U 7;i/:tOp< 

iijRJi 1 iaii®ai^7 :ii-;i/7'D \^-^ymmm^3,vf^(DWtm±t^ 
^ ^ ti -2) m M t>' {3 ^ CD 7K in tj o 



13. -|§^(1) 



wo 00/75103 



PCT/JPOO/03707 



75 



(1) 



OH 



4 ©{g^T-;!/^;!/^, 2,2,2- h 'j y D ji^, ^MWL 1 ^ 3 

<D^mTj\/-i^->m. mmwLiij'^ 3(DmmT)i^ 

m liy'i^ A (D^my )iy^)i^Ms 2,2,2- h ^) y n x^;i/S©Ji^ 
1 4 . -lSit(l) 



r' 1 4 cd^^t;i/:^;uS^ j^mm 1 *^e> 3 




(1) 
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4 2,2,2- h 'J o Ji^^U^x J^^IS 1 3 

ig( 1 >{p ^ 4 2,2,2- h <; 7;i/3r- d x^;i/S©]i^ 
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